BACKGROUND. We hypothesized that in premature infants, retinal vascular growth retardation between birth and postmenstrual age of ϳ30 to 32 weeks that initiates retinopathy of prematurity is paralleled by brain growth retardation.
RESULTS. Premature infant head growth decelerates dramatically after birth until postmenstrual age of ϳ30 weeks. Head growth retardation coincides with retinal vascular growth suppression. Accelerated growth follows between post menstrual ages of ϳ30 to 32 weeks and ϳ40 weeks. The degree of head growth retardation up to postmenstrual age of 31 weeks corresponds to the degree of retinopathy of prematurity and to the degree of suppression of serum levels of insulin-like growth factor-1. At postmenstrual age of 31 weeks, if a child's head circumference SD is below Ϫ2.5, then the probability of also developing at least stage 3 retinopathy of prematurity increases fivefold compared with head circumference above Ϫ2.5 SD (32% vs 6%) suggesting parallel processes in brain and retina. Serum insulin-like growth factor-1 levels correlate positively with head circumference SD score and with the degree of retinopathy of prematurity.
CONCLUSIONS. The correlation between head and retinal growth is consistent with insulin growth factor-1 being one of the postnatal growth factors involved in this multifactorial process and also suggests that factors that contribute to retinopathy of prematurity during this critical period may also affect neurological dysfunction. Additional studies are required to establish this connection.
T HE MAJORITY OF very low birth weight infants have some neurologic impairment measurable by 6 to 8 years of age. [1] [2] [3] Often they also develop retinopathy of prematurity (ROP), a disease that is initiated by retinal vascular growth retardation. 4 The degree of early retinal growth delay is correlated with the severity of ROP. [4] [5] [6] [7] The severity of ROP among premature infants is also associated with the severity of neurologic impairments, 8, 9 which suggests a possible common mechanism of early growth abnormalities of the central nervous system (CNS) during a vulnerable period. Our understanding of ROP may help to elucidate brain dysfunction among preterm infants.
ROP is a disease of vasoproliferation that is a response to retinal dysfunction and hypoxia resulting from lack of blood vessels. After preterm birth, retinal vascular and neural development slows or ceases. [4] [5] [6] 10 The degree of vascular growth retardation before the onset of vasoproliferation at postmenstrual age (PMA) of ϳ30 weeks is correlated with the degree of ROP, 7 a disease of destructive rapid vasoproliferation that leads to retinal detachment and blindness. We hypothesized that a similar postnatal growth pattern of inhibition followed by proliferation would be found in head circumference (HC) measurements, reflecting brain growth changes, [11] [12] [13] determined at least in part by postnatal growth factors. In particular, postnatal CNS growth retardation among premature infants might correspond to low postnatal insulin-like growth factor-1 (IGF-1) levels. 14 IGF-1 has a pleotrophic effect on neurons, supporting survival, neurite outgrowth, and myelination. 14 In transgenic mice, lack of IGF-1 retards brain growth and overexpression of IGF-1 causes increased brain growth and maturation. [15] [16] [17] In earlier studies, we found an association between low postnatal serum IGF-1 levels and the ultimate degree of ROP. [18] [19] [20] We posed the following questions. Does inhibition of retinal vascular growth correspond to inhibition of brain growth? Does the onset of vasoproliferative ROP at PMA of ϳ30 to 32 weeks correspond to the onset of increased brain growth, suggesting a possible common stimulus for retina and brain? Do changes in serum IGF-1 levels correspond to changes in retinal and brain growth? To study these questions, we examined the associations between early postnatal brain growth (as reflected in HC changes), 11, 12, 21 the degree of ROP, and the degree of early postnatal IGF-1 deficiency. We also examined caloric and protein intakes before the onset of ROP development at PMA of ϳ30 to 32 weeks in this clinical study.
METHODS

Characteristics and Selection of Study Group
Consecutive infants born at a gestational age (GA) of Յ31.3 weeks at the Queen Silvia Children's Hospital (Gö teborg, Sweden) between December 1999 and April 2002 or at the Uppsala University Hospital (Uppsala, Sweden) between February 2001 and April 2002 were recruited for the study. Exclusion criteria were inability to complete postnatal clinical follow-up evaluations until PMA of 36 to 40 weeks and any conspicuous congenital anomaly or hydrocephalus. Informed consent for participation was obtained from the parents of 70 children at the Queen Silvia Children's Hospital and from the parents of 14 infants at the Uppsala University Hospital. A total of 21 infants were excluded because the time of HC measurements and the time of blood sampling for IGF-I measurements exceeded 3 days during the first weeks. Three infants developed hydrocephalus and were excluded. Two infants were moved to another hospital during data collection, leaving a total of 58 study subjects (35 (Table 1 ). All infants were included in an earlier study of the role of IGF-1 in ROP. 18, 20 The group included 14 twins (median GA: 28.9 weeks; median BW: 1078 g). The Committee for Ethics at the Sahlgrenska Academy at Gö teborg University approved the study (protocol Ö 594-00).
ROP Examination
The infants were examined according to a routine protocol that consisted of dilated eye fundus examinations once or twice each week, depending on the severity of the disease, from the chronologic age of 5 to 6 weeks until the retinas were fully vascularized or until the condition was considered stable. After pupillary dilation with 0.2% cyclopentolate and 1% phenylephrine, the retinas were examined through indirect ophthalmoscopy by a trained pediatric ophthalmologist, who had no knowledge of IGF-1 status. Care was taken to minimize pain and stress during the examinations. The eyelids were held apart gently with cotton-tipped applicators, and the child's head was tilted for observation of the periphery. ROP was classified according to the international classification 23 
Postnatal Measurements of HC, IGF-1 Levels, and Nutrition
A trained nurse without knowledge of ROP or IGF-1 status recorded the mean of 2 HC measurements weekly, to the nearest 1 mm, in a standard way with a measuring tape, from birth until discharge from the hospital. Thereafter, the infants came weekly as outpatients for blood sampling and recording of growth by the study nurse. HC SDS values were calculated from a recent Swedish reference standard of mean HC at birth at different GAs, which correlates very closely with fetal measurements. 24 Venous blood samples (0.5 mL) were obtained weekly, and serum was stored at Ϫ80°C until assayed. All samples from an individual were analyzed with the same assay. Serum was diluted 1:50, and IGF-1 levels were measured in duplicate with an IGF-binding proteinblocked radioimmunoassay, without extraction and in the presence of a ϳ250-fold excess of IGF-II (Mediagnost GmbH, Tü bingen, Germany). The intraassay coefficients of variation at 10.2 g/L and 34.5 g/L were 15.7% and 9.6%, respectively. The interassay coefficients of variation at 10.2 g/L and 34.5 g/L were 23.9% and 12.1%, respectively. All infants were nourished according to the routines for premature infants in the neonatal units. Enteral feeding with increasing amounts of breast milk was introduced early (2-48 hours after birth). If full enteral feeding was not achieved, then supplementary parenteral nutrition with glucose, amino acids, and fat was provided. The analyzed breast milk 25 given to infants with BW of Ͻ1500 g was fortified with 0.8 g of protein per 100 mL (gradually introduced over 1 week) from 10 days of age until the infant weighed 2000 g. The nutritional intake (protein and energy) of each child was recorded daily. The goal was to follow the recommendations for infants with BW of Ͻ1500 g, to achieve a daily intake of 3.5 g of protein per kg and 500 to 550 kJ/kg. 26 
Morbidity
Sixteen infants (29%) had BPD, on the basis of chest radiographic examinations and a need for oxygen supplementation at 36 weeks' PMA. Three infants (5%) had NEC, with gut perforation leading to surgery, and 2 infants had IVH, grade 2 to 4 ( Table 1) . A majority of the study group (38 of 58 infants) received prenatal treatment with betamethasone. A dichotomized morbidity variable was defined, which took the value of 1 if a child suffered from Ն1 of BPD, NEC, or IVH and the value of 0 if the child had none of these complications.
Statistical Methods
The data are longitudinal, consisting of sequential measurements for each infant. For comparisons between different subgroups, the Kruskal-Wallis test was used with the mean value for each child. For investigation of the degree of relationship between IGF-1 levels and HC SDS, the mean values for each child, at different time points, were used (mean IGF-1 levels from birth to week 31 versus mean HC SDS during week 31 and the value at week 35). To analyze the risk of developing at least stage 3 ROP in relation to the early HC SDS, a logistic regression analysis was performed. The response variable was dichotomized as whether the child did develop at least stage 3 ROP or not. The explanatory variables were mean HC SDS at week 31, GA at birth, and BW (grams and SDS). P values of Ͻ.05 were considered significant. For investigation of which variables were associated with HC SDS, regression analysis was used, with HC SDS in week 31 as the response variable and BW, GA, morbidity score, ROP, and protein intake as possible explanatory variables. A test was performed on the possible differences in protein and energy intake between ROP and no ROP. All of the longitudinal data on protein and energy intake for each child (up to week 40) were used. A multiple regression analysis allowing for repeated values for each individual, in which protein or energy was assumed to be a function of the PMA week, was performed (with PROC MIXED in SAS release 8.12; SDS Institute, Cary, NC). In our model, the intercept a is individual, allowing each infant to have his or her own starting level. A test was performed to test the possible differences in levels of protein or energy intake between children with ROP and without ROP.
RESULTS
Head Growth Retardation Coincides With Retinal Growth Retardation
It is well established that retinal vascular growth retardation is associated with the degree of ROP. [4] [5] [6] 27 As expected, in our cohort the degree of ROP when disease first presented (after PMA of 30 weeks) was associated with the degree of vascular growth retardation, as measured by zone. Vascularization of the retina is normally complete to the nasal periphery by PMA of 30 to 32 weeks. All infants with ROP stage 1 had initial disease in zone 3 (mean zone: 3 Ϯ 0), which indicates almostcomplete vascularization, with minimal ROP. Infants with ROP stage 2 had an initial mean zone presentation of 2.45 Ϯ 0.51, and infants with ROP stage 3 had an initial mean zone presentation of 1.69 Ϯ 0.48, which indicates minimal vascularization at the time of first presentation of ROP (ROP stage 1 versus ROP stage 3, P ϭ .0000001; ROP stage 1 versus ROP stage 2, P ϭ .0001; ROP stage 2 versus ROP stage 3, P ϭ .0001).
The retinal growth retardation phase of ROP from birth to PMA of ϳ30 to 31 weeks PMA was mirrored by retardation of brain growth, measured as HC. The mean HC SDS (SD of HC from well-established normative values at birth for infants of varying PMA) 28 decreased significantly for all premature infants with all stages of ROP and infants without ROP from birth to PMA of ϳ30 to 31 weeks (Fig 1A) . The decline in head growth coincided with the growth inhibition phase of ROP (birth to onset of the proliferative phase of ROP) (Fig 1B, arrow) . (Fig 1A) . All infants (including those with no ROP) exhibited an inhibition of head growth, which is most likely related to inadequate nutrition among these premature infants after birth. It should be noted that, when we analyzed the decrease from birth up to week 31, the children had different birth weeks, which cannot be seen in Fig 1. To adjust for the difference in birth week, we analyzed the decrease per day. For patients with no ROP (stage 0), the mean HC decreased from Ϫ0.77 SD from the normative value at birth to Ϫ1.56 SD at PMA of 31 weeks (mean difference: Ϫ0.79 SD; mean difference per day: 0.065 Ϯ 1.96 ϫ 0.025; P ϭ .01). In ROP stage 1 or 2, the mean difference in HC SDS from birth to PMA of 31 weeks was Ϫ1.13 SD (mean per day: 0.039 Ϯ 1.96 ϫ 0.0082; P Ͻ .005); in ROP stage 3, the mean difference was Ϫ1.90 SD (mean per day: 0.045 Ϯ 1.96 ϫ 0.012; P Ͻ .005).
There was a considerable increase in HC for all patients, with and without ROP, starting at PMA of ϳ30 to 32 weeks (Fig 1A, arrow) . However, infants who began 43 The onset of ROP coincides with increased head growth (arrow).
the head growth spurt with the largest head growth deficit also developed the most severe ROP. At PMA of 31 weeks, there was a very significant difference in mean HC SDS for patients with no ROP and those with proliferative ROP (stage 3) (P ϭ .001) (Fig 2) .
There was also a significant difference in mean HC SDS between patients who developed ROP stage 1 or 2 and those who developed ROP stage 3 (P ϭ .015) (Fig 2) . At PMA of 31 weeks, the probability of also developing severe ROP (at least stage 3) was 5 times greater if mean HC was below or equal to Ϫ2.5 SD than if mean HC was above Ϫ2.5 SD (32% vs 6%; P ϭ .007). At PMA of 31 weeks, the risk of also developing ROP stage 3 almost doubled (increased 97%) for each decrease of 0.5 SD of HC, after adjustment for GA and BW.
The Risk of ROP Is Associated With HC SDS at Week 31 and GA
To assess whether HC SDS merely reflects lower BW and lower GA at birth, the association between ROP and HC SDS was analyzed (with logistic regression), after adjustment for GA at birth. BW (and BW SDS) was tried in the model but was found not to give any additional information regarding the risk of stage 3 or proliferative ROP. The results of the multiple logistic regression analysis, with HC SDS during week 31 and GA as explanatory variables, was logit(proliferative ROP) ϭ 20.05 Ϫ 1.35(mean HC SDS during week 31) Ϫ 0.91(GA week). The R 2 value was 0.66 in the multiple logistic regression analysis, performed with the statistical program SPSS (SPSS, Chicago, IL). The relative risk of proliferative ROP associated with a 0.5 increase of HC SDS during PMA week 31 was 0.5 ϫ Ϫ1.354 ϭ Ϫ0.677 when adjusted for GA. Therefore, if a child at week 31 has a HC SDS 0.5 lower than that of another child with the same GA at birth, then the risk of also having proliferative ROP increases by 97%. Including BW in the model resulted in the same R 2 value (0.66), and this factor was therefore excluded.
Postnatal (Not Prenatal) Head Growth Correlates With the Degree of ROP
The association between poor head growth (low HC SDS) and later development of proliferative ROP (at least stage 3) among infants was not present at birth (or within 2 weeks after birth) (P ϭ .969) (data not shown). However, there was an association at PMA of 31 weeks between retarded head growth (HC SDS) and proliferative ROP (P ϭ .005) (Fig 2) . This association between retarded head growth (HC SDS) and proliferative ROP persisted at 35 weeks' PMA (P ϭ .002) (data not shown). By PMA of 40 weeks, there was a very pronounced catch-up in head growth for all patients with all stages of ROP. However, even at PMA of 40 weeks, mean head growth was less with worse ROP (Fig 1A) .
Mean Serum IGF-1 Levels (From Birth to PMA of 31 Weeks) Correlate With Head Growth
We showed previously that there was a strong correlation between low IGF-1 levels and retinal vascular growth retardation before ϳPMA of 30 to 31 weeks and the later development of ROP. [18] [19] [20] Here we found the same correlation for head growth. Mean serum levels of IGF-1 from birth to PMA of 31 weeks correlated with HC SDS (r ϭ 0.43; P ϭ .001) (Fig 3) . Head growth correlated with serum IGF-1 levels to a lesser degree at week 35 PMA (r ϭ 0.28; P ϭ .02; data not shown).
FIGURE 2
Box-plot of mean HC SDS at PMA of 31 weeks. Mean HC SDS was calculated for no ROP (stage 0) (n ϭ 26), ROP stage 1 or 2 (n ϭ 23), and ROP stage 3 (n ϭ 9). There is a significant difference in HC SDS from the normative value between ROP stage 0 and ROP stage 3 (P ϭ .001) and between ROP stage 1 or 2 and ROP stage 3 (P ϭ .015). The 3 horizontal lines in each box mark the 25th, 50th, and 75th percentiles. Horizontal lines outside the box mark the minimal and maximal values.
FIGURE 3
HC SDS at PMA of 31 weeks versus mean serum IGF-1 levels from birth to PMA of 31 weeks among 58 preterm children (r ϭ 0.43; P ϭ .001). The curve is the least-squares curve when IGF-I levels are modeled as a second-degree polynomial of HC SDS. 31 
Infants With and Without ROP Had Similar Protein and Energy Intakes
To determine whether in this cohort HC SDS simply reflected poorer nutrition among infants with ROP, we assessed HC SDS at PMA of 31 weeks with respect to protein and energy intake. HC SDS did not correlate with mean protein intake (mean grams per day from birth to PMA of 31 weeks) (r ϭ 0.023; R 2 ϭ 0.00053; P ϭ .88). Also, infants with ROP had protein intake similar to that of infants with no ROP (P ϭ .83) (Fig 4) . Similarly, there was no correlation between ROP and daily mean energy intake and no correlation between HC SDS and daily mean energy intake (mean joules per kilogram per day from birth to PMA of 31 weeks) (P ϭ .82; data not shown).
Morbidity Significantly Affects ROP and HC SDS
We reported previously that ROP severity was associated with other comorbidities (NEC, IVH, and BPD). 20 To evaluate the simultaneous effect of several variables on HC SDS, a multiple regression analysis was performed, with HC SDS as the response variable and the following explanatory variables: BW, PMA, morbidity (see above), mean protein intake up to week 31, ROP, and HC SDS at birth (within 7 days after birth). The protein variable was not significant (P ϭ .98). The morbidity variable was significant (P ϭ .016), as was the ROP variable (P ϭ .029) and HC SDS at birth (0.013). Therefore, after adjustment for morbidity and HC SDS at birth, there was still a significant negative association between severe ROP and HC SDS (ie, lower HC SDS among children with severe ROP; P ϭ .029).
DISCUSSION
Approximately 80% of very preterm infants have neurologic dysfunction at 6 years of age, 2 but the causes are not well understood. Because the severity of these impairments correlates with the severity of ROP, which is also a disease of the CNS, we postulated a common mechanism, namely, growth retardation during a critical developmental period.
Because of the rapid brain growth velocity in fetuses in utero of the same GA as the group studied, serial HC measurements (corrected for gender and age with the use of SDS values) reflect deviations in brain growth sensitively. HC was shown in a number of studies to be an accurate indicator of overall brain size. 11, 12, 21 With simple longitudinal measures of HC SDS, we found that, among premature infants, there is early transient head growth retardation from birth to PMA of ϳ30 to 31 weeks that corresponds closely to the vascular growth retardation in the retina. In the retina, the more profound the retinal vascular growth delay during this period, the worse is the degree of later ROP [4] [5] [6] 27 and the worse is neural retinal function. 10, 29 We also found that infants with ROP have abnormal retinal vascular growth (as measured with zones), compared with that of intrauterine life, and the severity of ROP was correlated with the severity of vascular retardation.
This suggests that a similar lack of growth in this critical period could possibly predispose infants to neurologic dysfunction. The correlation between retinal and brain growth also suggests that brain dysfunction may have a component of vascular suppression during this period. It also suggests that the same factors that are known to contribute to retinal vascular and retinal neural growth abnormalities, such as IGF-1 and oxygen, 30 may contribute to CNS growth retardation. Inadequate nutrition almost certainly contributes to low levels of IGF-1 and the morbidity of prematurity, including ROP and brain growth. 26 Starting at PMA of ϳ31 weeks, there is a period of brain growth proliferation, such that the mean HC is much closer to normal by PMA of 40 weeks. This period of head growth corresponds closely to the vasoproliferative phase of ROP. Despite significant growth in HC by PMA of 40 weeks, very preterm infants are at high risk for neurologic dysfunction. 2, 8, 9 Persistent brain growth deficits at 8 months were associated with greater neurologic dysfunction. 31 ROP is usually viewed as a disease of abnormal retinal vascular development but it is increasingly apparent that it is also a disease of neural retinal function. Vascular development takes place in the context of neural retinal development, which determines the need for oxygen and nutrients and determines the need for vascular growth. There is substantial evidence that neural retinal development is interrupted in infants who develop ROP, because they do not develop normal visual acuity and have attenuated visual fields even with regression of vascular disease. 7 There is also a strong correlation between the degree of ROP and the degree of abnormal retinal physiologic function. 10, 29 Because of the link between neural and vascular growth and because the degree of ROP is correlated with the degree of brain dysfunction among premature infants, 8, 9 it could be hypothesized that brain growth abnormalities are associated with vascular abnormalities in both growth phases.
These growth abnormalities in the retina and head are associated with the smallest and sickest infants. The causes are almost certainly multifactorial. One such factor, IGF-1 (levels of which are low after premature birth), is associated with growth abnormalities of retina and brain. Low serum levels of IGF-1 are associated with abnormal retinal vessel growth. 18, 20, 32 IGF-1 is also important for postnatal brain growth in transgenic mice. [15] [16] [17] [33] [34] [35] [36] IGF-1 is neuroprotective in hypoxic injury and suppresses apoptosis. 37 We confirmed in our study that brain growth suppression is correlated with low serum IGF-1 levels. It is difficult to distinguish between the effect of IGF-1 on vessels and that on neural development. It is possible that our earlier findings of vascular growth retardation with low IGF-1 levels were a manifestation of an IGF-1 effect on neural retinal development, with a subsequent effect on retinal vessels, or that inhibition of brain growth with low IGF-1 levels is secondary to suppression of vascular growth. IGF-1 is known to be required for vessel remodeling in the adult brain. 38 IGF-1 also has a role in recovery from neural injury 34 and increased neural proliferation in the embryo and inhibits apoptosis postnatally. 33 It is likely that growth factors other than IGF-1 are also involved. IGF-1 is associated with the growth phase of ROP, and suppressing IGF-1 in this second, proliferative phase of the disease can suppress neovascularization, 39, 40 as does endothelial cell-specific suppression of the insulin receptor. Mice with vascular endothelial cellspecific absence of the insulin receptor have less retinopathy than do mice with endothelial cell-specific knockout of the IGF receptor. 41 It is possible that low levels of insulin or insulin resistance could be associated with poor retinal and head growth among preterm infants. We were unable to measure insulin levels in our study because of blood volume restrictions. Others noted a correlation between elevated blood glucose levels in the first 4 weeks of life among preterm infants and increased incidence of ROP. 42 Although our results do not prove that low IGF-1 levels cause brain growth retardation, they suggest that IGF-1 is likely to be one of the growth factors involved in this neural and vascular process. It is also possible that low IGF-1 levels reflect inadequate nutritional intake. 26, 43, 44 Although we found that, in this cohort of patients, there was no significant difference in protein or energy intake for patients who did or did not have ROP, it is likely that inadequate nutrition plays a role in this disease process.
The timing of the onset of vasoproliferative ROP at ϳ31 weeks' PMA, independent of GA at birth, has remained unexplained because it was first observed in 1991. 44 Our results suggest that the onset of proliferative ROP is timed to the onset of head and neural retinal growth and that this process has its own internal clock. This suggests that the retina, as part of the CNS, undergoes a proliferation switch at this time. There are other possible explanations for this observation. There may be a genetically determined susceptibility to CNS growth retardation among patients who develop ROP. Nutrition may be involved. Even infants without ROP have a lag in head growth until PMA of ϳ30, which is likely to be secondary to inadequate nutrition. It is possible that infants who develop ROP and have poor brain development have inadequate liver or other organ development to produce critical growth factors.
The lack of predictive value of HC SDS at birth for later ROP suggests that postnatal brain and retinal growth retardation, rather that prenatal growth, influences most significantly the degree of ROP and perhaps the degree of brain abnormalities. These results also suggest that, despite catch-up head growth by PMA of ϳ40 weeks, the early head growth deficit between birth and PMA of 30 to 31 weeks has lasting effects, as it does in retina.
These findings that head and retinal growth patterns are parallel have a number of implications. First, normalization of head growth and retinal growth between birth and PMA of ϳ30 to 32 weeks may help prevent ROP and other brain-associated sequelae of premature birth. Second, the decline in head growth precedes the occurrence of proliferative ROP. Therefore, simple longitudinal HC measurements may be helpful in predicting ROP (both onset and degree) and may also predict which infants will later show neurologic impairments. Follow-up data are needed to prove this. Changes in IGF-1 levels are consistent with a role in postnatal brain and retinal growth. We speculate that restoration of IGF-1 and other growth factors to normal in utero levels may help restore head and retinal growth and may help prevent ROP and other brain abnormalities associated with premature birth.
LONG-AWAITED MEDICAL STUDY QUESTIONS THE POWER OF PRAYER
"Prayers offered by strangers had no effect on the recovery of people who were undergoing heart surgery, a large and long-awaited study has found. And patients who knew they were being prayed for had a higher rate of post-operative complications like abnormal heart rhythms, perhaps because of the expectations the prayers created, the researchers suggested. Because it is the most scientifically rigorous investigation of whether prayer can heal illness, the study, begun almost a decade ago and involving more than 1,800 patients, has for years been the subject of speculation. The question has been a contentious one among researchers. Proponents have argued that prayer is perhaps the most deeply human response to disease, and that it may relieve suffering by some mechanism that is not yet understood. Skeptics have contended that studying prayer is a waste of money and that it pre-supposes supernatural intervention, putting it by definition beyond the reach of science. At least 10 studies of the effects of prayer have been carried out in the last six years, with mixed results. The new study was intended to overcome flaws in the earlier investigations. The report was scheduled to appear in The American Heart Journal [next week], but the journal's publisher released it online [yesterday]. . . . The study cost $2.4 million, and most of the money came from the John Templeton Foundation, which supports research into spirituality. The government has spent more than $2.3 million on prayer research since 2000." Noted by JFL, MD
